ABSTRACT To investigate seasonal variation in non-specific bronchial reactivity in wheat workers, we carried out histamine inhalation tests in 29 workers (28 of them men) from a small farming community with symptoms of wheat associated asthma before, during and after the 1983-4 Australian wheat harvest season. Four were cigarette smokers, and the age range was 12-54 (mean (SD) 30 (10)) years. Twenty eight subjects were atopic (one positive skinprick test result in tests with 10 common antigens), 60% reacting to house dust mite and all to at least one ofeight wheat antigens. Baseline spirometry gave normal results (mean FVC, 90% (SD 8%) predicted; FVC 91% (7%) predicted). Bronchial reactivity was tested by the method of Yan et al. The cumulative doses of histamine acid phosphate (up to 3-91 umol) that caused a fall of 20% from baseline in FEV, was determined (PD20) and expressed as the geometric mean. In the low exposure season, May 1983, nine subjects had a PD20 (mean 1 2, range 0-3 3-9 ,umol). The number rose to 19 in the summer harvest season, December 1983 (mean 0-8, range 0 07-3-9 ,umol) and returned to nine in the subsequent winter, July 1984 (mean 1 8, range 04-3 9 umol). The change in the number of subjects with a PD20 was significant (p < 0 01). Four additional subjects probably had increased bronchial reactivity in the harvest season: in two the post-saline FEV, was too unstable to give them histamine challenge and in two the challenge was inadvertently discontinued prematurely. Baseline FEV, and FVC fell by 8% between the first and second studies (p < 0-001); values were intermediate in the third study (FEV, 3.74, 3 44, and 3 57; FVC 4 66, 4-28, and 4-41 litres respectively). Linear modelling analysis of log PD20, season, FEV,, FVC, age, seasonality of asthma symptoms and skin test data indicated that the harvest season was the only significant determinant ofvariation in log PD20. It is concluded that in these wheat workers there is a seasonal variation in bronchial reactivity that may reflect a response to allergens associated with grain.
generally accepted as present in most if not all patients with current or symptomatic asthma78 and it has been suggested that the measurement of non-specific bronchial reactivity should be an essential requirement for establishing the diagnosis of asthma, especially in epidemiological studies.9 Non-specific bronchial reactivity is not stable, however, and it has been shown to vary spontaneously, with respiratory infections, with allergen exposure, with treatment, and with the severity of asthma as reflected by drug requirements or symptoms."0 '5 In this study 29 wheat workers with a history of asthma like symptoms on exposure to wheat were 103 Hensley, Scicchitano, Saunders, Cripps, Ruhno, Sutherland, Clancy investigated for changes in non-specific bronchial reactivity before, during, and after the Australian wheat harvest season of 1983-4. Our major hypothesis was that seasonal exposure to wheat would be associated with a seasonal change in bronchial reactivity.
Methods
The study was carried out in the wheat district of New South Wales in a town of about 1900 people situated 450 kilometres north west of Newcastle. The 29 subjects were studied on each of three occasions: May 1983 (late autumn), December 1983 (summer), and July 1984 (winter).
In May 1983 we studied 66 local inhabitants who had either upper or lower respiratory tract symptoms on exposure to wheat. Of these, 57 had symptoms consistent with asthma according to the criteria of the American Thoracic Society. ' Non-specific bronchial reactivity was measured by a histamine inhalation test with the method of Yan et al. 8 Following a control inhalation of nebulised saline, histamine acid phosphate was administered by a cumulative dose technique from four DeVilbis nebulisers containing concentations of 3-13, 6 25, 25, and 50 mg/ml histamine acid phosphate. The procedure was stopped when the FEV, had fallen by 20% or more from the baseline. All subjects whose FEV, did not fall by 20% received a cumulative dose of 3-91 umol of histamine. Nebulised salbutamol was administered after the histamine inhalation test to all subjects whose FEV, had fallen by 10% or more.
Bronchial reactivity was calculated from a plot of change in FEV, from baseline against log-dose of histamine. The dose at which FEV, was 20% lower than baseline (PD20) was interpolated from the graph and expressed as the geometric mean.
SKINPRICK TESTS
During the third visit skinprick tests were carried out with 10 common antigens (Dermatophagoides pteronyssinius, Dfarinae, Aspergillus sp, mould mix, perennial rye grass, Timothy, seven grass mix, plaintain, dog, cat-Hollister-Stier). Atopy was defined as the presence of at least one positive skin test response (weal diameter of 3 mm or more at 15 minutes). Skinprick tests were also carried out with eight wheat antigens including commercially available extracts of cultivated wheat and wheat smut (Hollister-Stier) as well as extracts prepared in our own laboratorywheat whole grain, wheat chaff, wheat straw dustwheat grain dust, wheat header dust, wheat silo dust-according to the method of Baldo The figure shows results for PD20 for 21 subjects. Omitted are five whose results were negative on all occasions and the three subjects with missing data described above. Two of the three subjects in the figure whose results were negative in the harvest season may have had a measurable-PD20 if the histamine inhalation test had not been stopped prematurely.
ANALYSIS OF DETERMINANTS OF BRONCHIAL REACTIVITY
When a linear model of the data was constructed for age, type of asthma, presence or absence of atopy, and the results of PD20, FEV, and FVC for the different seasons, the only significant explanatory variable for the variation in log PD20 was season that is, the second occasion, during the harvest season, was a significant determinant (t = 3 86, p < 0 001).
Spirometric and bronchial reactivity data An important consideration in the interpretation of our data is whether the 8% fall in FEV, found in the second test could have affected the measurement of bronchial reactivity, via a change in airway geometry. To our knowledge there is no way to resolve this question in quantitative terms, but such a relatively small fall in FEV, seems unlikely to be associated with a substantial enough change in geometry to cause the variation in bronchial reactivity that we have measured. In support of this argument are the results from the third occasion, when there was a reversal of the increase in bronchial reactivity without complete return of lung function to previous values, the FEV, being on average 4 5% below that ofthe first occasion. Furthermore, the linear model analysis showed a highly significant effect of the season but not FEV, on the variation of PD20.
We conclude that the change in bronchial reactivity that we observed is real and not explained by any artefact. What is the possible mechanism of the change? There is a reasonable amount of evidence to support the hypothesis that an allergen induced inflammatory process may be responsible. Such a mechanism has been proposed by Boulet et al'3 and by Sotomayor et al 22 for the seasonal changes they found in bronchial reactivity in patients with allergy to grass pollens. The case for the role of inflammation was strengthened by the finding in the latter study that the changes in bronchial reactivity were reversed by methylprednisolone 16 mg/day but not by placebo. Since all but one of our subjects reacted to common antigens and all to wheat antigens, we believe that a similar mechanism may be operating in our subjects.
While the major aim of our study was to describe the seasonal variation in bronchial reactivity in wheat workers, our results can be used to assess the predictive value of bronchial reactivity tests done before exposure to an environment which is suspected to provoke asthma. Although all subjects had a history of asthma like symptoms in the previous two seasons, only nine out of 29 subjects had a measureable PD20 in the autumn before the harvest season. Over half of the "negative" subjects subsequently developed a measureable PD,0 in the harvest season. These results,
